Cross section and analysing powers of the 6Li( d ,cr ) 4~e reaction have been measured at deuteron energies from 1.5 to 11.5 MeV 111 and more recently up to 22 MeV 121. A distinctive feature of the reaction is the large tensor analysing powers (TAP) which reaches values close to their theoretically maximum values. In particular Ayy is very large for 8 < Ed < 10 MeV and 60' < 8 < 120' reaching its maximum value Ayy = 1 at Ed = 8.8 MeV 131.
For Ed = 8MeV the energy dependence of the polarization observables suggests the presence of two overlapping resonances at Ed = 0.8 and 3.75 MeV. For energies Ed > 8 MeV all coefficients from the Legendre polynomial analysis of the reaction observables I11 show a fairly flat behaviour with energy indicating that only very broad resonances might exist and therefore that the reaction mechanism is predominantly direct.
Here we present an analysis of the reaction based on the direct reaction mechanism and on the a -d cluster model of 6~i .
Since the exit channel spin is zero the orbital angular momentum transfer in the reaction P is equal to the entrance channel spin s=0,1,2. The expansion of the transition amplitude into terms with definite P gives w h e r e d d and d are the 2~ and 6~i spin projections. In a direct reaction model, with no spin + + dependent forces in the entrance channel, P = t -2 ' where L and e' are the orbital angular momentum of the transferred deuteron in 6~i and 4~e . Thus with pure S-states P can only be zero. A more detailed analysis 141 shows that the amplitudes B Z h are essentially determined by the D-state components in 6Li and 4~e while Boo and B l are determined by the S-state components with central and spin-orbit interactions in the entrance channel, respectively. Because of the high reaction Q-value the momentum tranfer is very large. Transitions with P=2 are strongly enhanced because they lead to better momentum and angular momentum matching. This results in a strong amplification of the D-state effects. In the Madison coordinate 4 + + system with y axis along kd x ko and z axis along kd , parity conservation in the reaction implies that there are 5 independent complex amplitudes Boo, B l 1 , B20, B21, B~~. By expressing the reaction observables in terms of the amplitudes B P h we can determine their relative sensitivity to specific interactions and in particular to the D-states.
Interferences terms of the form Boo B~~* will show strong D-state effects since the dependence on B 2 I is amplified Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1990648 by the relatively large Boo amplitude. Such terms are only present in the TAP, which,in the Madison coordinate system, are given by /4/ where 0 represents terms quadractic in the B21 amplitudes and 6 (8 ) is proportional to the unpolarized cross section. The eqs. (2) show that Tzl and the linear combination TZ0 -4 2 / 3~2 2 are very sensitive to the D-state effects.
It is of particular interest to consider the observable which reaches its maximum value Ayy = I for
Eq. (4) shows that when Ayy = 1 the contributions from P =O and P =2 transitions are of comparable magnitude. The observation of large Ayy and in particular Ayy. .= 1 confirms that the peculiar kinematic conditions in the reaction tend to enhance P =2 transttions and therefore to magnify the effects of the D-states.
Furthermore when Ayy = 1 it is in principle possible to determine completely the amplitudes B P I from the measuiement of the unpolarized cross section and all analysing powers in the 6~i ( d , a ) 4~e and 2~( 6 i i , a. ) 4~e reactions. Since Avy is equal in both reactions the number of independent observables is 7 and there are 4 B~~ a m p l i t u d e s corresponding to 7 real numbers plus an overall phase factor. For Avv < 1 the determination of the BP amplitudes requires also the measurement of spin correlation coefficients. However it is interesting that the full determination of the transition amplitudes from relatively simple experiments is, in principle, possible in a situation where the physics of the reaction is particularly significant because of the large P =2 contributions. One and two step ( involving the spin-orbit splitted triplet of low lying excited states of 6~i ) DWBA calculations have been performed using a modified version of the program FRESCO very small q ( 6~i ) . In the DWBA calculations the bound state wave functions are generated in Wood -Saxon wells and the 2~ and 4~e optical potential are from references /10/ and /Ill. At Ed=lOMeV the calculations do not provide an entirely satisfactory description of the differential cross section data but the absolute value is in reasonable good agreement with experiment. We find that i T l l is very sensitive to the spin-orbit potentials involving both the 2~ and 6~i spins. The inclusion of the latter in the calculations was needed to obtain a qualitative description of the iT11(8 ) angular distributions. A better determination of the spin-dependent forces requires the measurement of the analyzing powers in d -6~i elastic scattering.
4~e and 6Li D-state effects are relatively small in the cross section and i T l l but large in the TAP as shown in Fig.1 . The predicted T21 with pure S-states is about one order of magnitude smaller than the experimental data. Furthermore we find that the interference between 4~e and 6~i D-state effects is destructive for a2 > 0 and constructive for a2 < 0.
Considerably better agreement with the data is obtained for a2 = -0.08 than with a2 = 0. In the case of 4~e this investigation is particularly interesting in view of the apparent sensitivity of the 4~e D-state to the N-N tensor force at small distances.
